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Applicants ' 
U.S. Serial No. 
Filed 
For 



Philip O. Livingston and Friedhelm Helling 

08/196,154 Group Unit: 1806 

November 16, 19 95 Examiner: A. Caput a 

GANGLIOSIDE - KLH CONJUGATE VACCINES WITH QS- 
21 

1185 Avenue of the Americas 
New York, New York 10 036 \ 
June 23, 1999 & J 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir : 



COMMUNICATION REQUESTING CORRECTED FILING RECEIPT 

This Communication is filed to request a corrected Filing Receir 
in connection with the above- identified application. Upon recer 
of the official Filing Receipt for the subject applications- 
copy of which is attached hereto as Exhibit A, applicant," 
undersigned attorney noticed errors. ■? 

i $ 

Applicants hereby respectfully request that a corrected Filing 

U 

Receipt be issued. Specifically, after "APPLICANT (S) " , the? 
following now appears: 

PHILLIP O. LIVINGSTON, NEW YORK, NY; FRIEDHELM HELLING"/? 
NEW YORK, NY 

TO 

m 

A corrected Filing Receipt should read as follows: c~) 

£ ^< 

--PHILIP O. LIVINGSTON, NEW YORK, NY; r ? Fl 

FRIEDHELM HELLING, NEW YORK, NY- - * g ^ 



Further, after "CONTINUING DATA AS CLAIMED BY APPLICANT-" , the 
following now appears: 
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THIS APPLN IS A 371 OF PCT/US94/00757 01/21/94 

AND A CON OF 08/009,628 01/21/93 PAT 5,333,920 

A corrected Filing Receipt should read as follows: 

--THIS APPLN IS A 371 OF PCT/US94/00757 01/21/94 

AND A CIP OF 08/009,268 01/22/93 ABN- - 

Also, after "TITLE", the following now appears: 

GANGLIOSIDE-KLH CONJUGATE VACCINES PLUS OS-21 

A corrected Filing Receipt should read as follows: 

- -GANGLIOSIDE-KLH CONJUGATE VACCINES PLUS QS-21-- 

Applicants contend that the changes to the Filing Receipt are due 
to clerical errors made by the PTO and that the correct 
inventor's name, continuation information and title of the 
application may be found in the Declaration and Power of Attorney 
filed November 14, 1995. A copy of the Declaration and Power of 
Attorney is attached hereto as Exhibit B. Accordingly, 
applicants request that a corrected Filing Receipt be issued. 

Furthermore, applicants attach hereto as Exhibit C a copy of the 
filing receipt in connection with related application 08/477,097, 
filed June 7, 1995 (identified by our Docket 43016-B) . Applicants 
contend that this is prima facie evidence of the fact that the 
continuing data on the filing receipt should read that it claim 
priority of U.S. 08/009,268, filed January 22, 1993. 

Furthermore, applicants attach hereto as Exhibit D a copy of 
Communication Inquiring as to Copendency of Application which is 
was filed in connection with U.S. Serial No 08/009,268, filed 
January 22, 1993, which is the parent application to the subject 
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application and identified by our Docket No. 43 016. This 
Communication requests the revival of U.S. Serial No 08/009,268 
if it is deemed necessary. 

No fee is deemed necessary in connection with the filing of this 
Communication. However, if any fee is required, authorization 
is hereby given to charge the amount of any such fee to Deposit 
Account No. 03-3125. 



I hereby certify that this correspondence 
is being deposited this date with the U.S. 
Postal Service with sufficient postage as 
first class mail in an envelope addressed 
to: Assistant Commissioner for Patents, 
Washington, D.C. 20231. 

Albert Wai-Kit Chan Date 
Reg. No. 36,479 



Respectfully submitted, 

John P. White 
Registration No. 28,678 
Albert Wai-Kit Chan 
Registration No. 36,479 
Attorneys for Applicant (s) 
Cooper & Dunham, LLP 
1185 Avenue of the Americas 
New York, New York 10 036 
(212) 278-0400 
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ov. 8-95) 



RUNG RECEIPT 



''/fl-XC //" 5 VA- 
UNTED STATE* <TMENT OF COMMERCE 
Patent and Trademark Office 
ASSISTANT SECRETARY AND COMMISSIONER 
OF PATENTS AND TRADEMARKS 
Washingt n, D.C. 20231 



APPLICATION NUMBER 


FILING DATE 


| GRP ART UNIT | 


FIL FEE REC'D | ATTORNEY DOCKET NO.| 


DRWGS | 


TOTCL| INDCL 


08/196,154 


11/16/95 


1806 


$726.00 43016-A-PCT- 


26 


23 0 



JOHN P WHITE 

COOPER AND DUNHAM 

1185 AVENUE OF THE AMERICAS 

NEW YORK NT 10036 



Receipt is acknowledged of this nonprovisional Patent Application. It wM be cons dered in its order and you< anMbe "otWI^ss to the 
results of the exarninltion. Be sure to provide the U.S. APPLICATION NUMBER. FILING DATE. NAME OF APPUCANJ; 
INVENTION when inquiring about this application. F«e transmitted by chock or dnrft are <^~« "V TtS£SJ> TTroc.^ DMrion™ 
of the data presented on this receipt. If an arror i. nofd on th» Ffflno Recei*. LjL^TSrt—LTZS tr-mon. 

Customer Correction Bninch within 10 days of receipt. Fhnt provide ■ copy of the Ffflng Rec«pt wnh the changes noM mereon. 

Applicant^) PHILLIP o. LIVINGSTON, NEW YORK, NY; FRIEDHELM HELLING, 

NEW YORK, NY. 

CONTINUING DATA AS CLAIMED BY APPLICANT- 

THIS APPLN IS A 371 OF PCT/US94/00757 01/21/94 

AND A CON OF 08/009,628 01/21/93 PAT 5,333,920 



FOREIGN FILING LICENSE GRANTED 03/30/96 
TITLE 

GANGLIOSIDE— KLH CONJUGATE VACCINES PLUS OS-21 
PRELIMINARY CLASS: 424 



* SMALL ENTITY * 



- ° I 3 1995 



Serlaratinn anb Jumpr of Atturn*y 



Ai a be*cu--#tamed utventot, I heteby deciate thai: 

My tewdence, pcU o^ict addte**, and crfize^Wiip ate a* stated beteu? nett to my *ame. 

I betieve I am tht otiguiat i«*t and ictt uiventot [<& only one name o /tsted befcuw 
ct an cuginai, Jitst and joint aivenfot (<{ p*utal name* ate /isted bticw) cS the subject 
mattet which o claimed and fax which a pa/eitt a nought cn tht mvtnucn uittttti: 

GANCLIOSIDE-KLH CONJUGATE VACCINES WITH CS-21 



Che specification o{ which 
Ichedi one! 

a altachtd heteto. • 

^ u*u &4ed on January 21, 1994 ii 

AocticatiCH Stxial Ko« FCT/US94/00757 and entered the Sationa l 

— stage a* U.S. Serial No. 08/196,154 

and iuu amended on July 21/ 1995 • 

UfappUCMMzi 

I heteby state that I have tevicu/ed and undetktand tht conttnU c$ tfce above- 
<dtntii<ld speculation, i*cl*diAQ tht claim*, a* amended by any amendment te 3 et?ed 
to above. 

I acknowledge tht duty to diido*e in^tmatujn o{ which I am oum t e which ^/^^ 
to the exlrmiwttion o< tAu application in accotda*cc uuth T<ttt 37 , Code o< Fedetai 
^egutationi* Section f.Sllah 

I heteb* claim <o<eign ptiouty bejte<it* undet Tittt 35, United State* Code. Stctiom i 19 
ok^U^Z patent ct inventot'4 cett^icate fated btlow and have 

a/iTSeSt^S betowany <otei*n appUcatic* <fi* patext ot inventoV* ctxtfcalt havutg 
a $ai*g date be£ote that o< tAe application on urfuch pucut* a claxmed: 

Ptioe Fote^n Application^ n _ P " 01 ^ 4 

A/umbet Count ty F<lan Pate Vo *<£ 



Declaration and Power of Attorney 



Pat* 2 



I hereby claim the benefit under Title 33. United States Code. Section 120 of any United 
States Application/ s) listed below and. insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States application in the manner provided 
by the first paragraph of Title 33. United States Code. Section 112. I acknowledge the duty to 
disclose material information as defined in Title 37. Code of Federal Regulations. Sections 
M6(a) which occurred between the filing date of the prior application and the national or 
PCT international filing date of this appticati 



Aeolicaikm Seriml Mm. Wine Date 

PCT/US94/0O757 Tammry ?1 . CWVlinf) 



08/099. 26« January 22, 1993 abandoned 



And f hereby appoint 

John p.. White (Reg. Ho. 28, €78) ; Thomas F. Mo ran (Reg. No. 16.S79); 
Norman H. Zivin (Reg. No. 25,385); Ivan S. Kavrukov (Reg. No. 
25,161); Christopher C. Dunham (Reg. No. 22,031); Thomas G. Carulli 
(Reg. No. 30,616); Roberc D. Katx (Reg. No. 30,141); Peter J. 
Phillips (Reg. No. 29,691); Richard S. Milner (Reg. No. 33,970); 
Matthew J . Golden (Reg. No. 35,161); Albert Wai-Kit Chan (Reg. No. 
36,479); Rristina L. Konstas (Reg. No. 37,864); Robert T. Maldonado 
(Re^. No. 38,232); and Lewis J. Kreisler (Re^. No. 38,522). 
*iJ eech of ttaa, all c/o Gxpar • Oxlsn UP of 1185 *bi» of the AexJcas, lev Yaric, lev «xk 
10036, TteU (212) 2TB-0400, my attorneys, each with full power of tubstimian and revocation, 
t prosecute this application, to make alterations and amendments therein, to receive the patent, 
to transact all business in the Patent and Trademark Office connected therewith and to file 
any International Applications which are based thereon under the provisions of the Patent 
Cooperation Treaty. 

Please address all communications, and direct all telephone calls, regarding this application to 



John P jp.^ **g. No.JZJilh 

Cooper dk Dunham LLP 
1185 Avenue of the Mericas 
New York, New York 10036 
Tel (212 ) 278-0400 

/ hereby declare that alt statements made herein of my own knowledge art true ami that all 
statements made on information and belief are believed to be true: and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 100 1 of Title It of the United 
States Code and that such willful false statements may jeopardise the validity of the 
application or any patent issued thereon. 




Inventor's signature 
Citizenshi p United Sta talis 
Residence 156 E 79th Street, New York, NY 10021 



Pest Office Address same aa resi-Wa a^vwa* 



Declaration and Po*er of Attorney 



F all name o f otnt 

inventor • // *;#n Priedhelm Helling . 

Inventor s *, V uiture ^Hiclk *^ — 

Cmztnshi* Germany Date of signature 

Residence 5Q4 E 63rd Street, Apt 25N, New York/ NY I0Q21 — 
Post Office Address same as residence address 



Full name of joint 
inventor tif any / 



Inventor s signature __ . — — 

Citizenship . Date °f 

Residence — 



Post Office Address^ 



Full name of joint 
inventor (if any) 



Inventor s signature — — 

. Date of signature 

Citizenship . . — 

Residence . . 



Post Office Address^ 



~>TO-103X 
,Rev. 8-95} 



FILING RECBPT 
CORRECTED 




ARTMENT OF COMMERCE 



IK. 

UNITED STATES 
Patent and Trademark Offic 
ASSISTANT SECRETARY AND COMMISSIONER 
OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 



APPLICATION NUMBER 


FILING DATE 


GRP ART UNIT 


FIL FEE REC'D 


ATTORNEY DOCKET NO.| 


DRWGS 


TOT CL INDCL 


08/477,097 


06/07/95 


1806 


$904.00 


43016-B/JPW/ 


26 


22 1 



JOHN P WHITE 

COOPER & DUNHAM 

1185 AVENUE OF THE AMERICAS 

NEW YORK NY 10036 



Receipt is acknowledged of this nonprovisional Patent Application. It will be considered in its order and you will be notified as to the 
results of the examination. Be sure to provide the U.S. APPLICATION NUMBER. FILING DATE, NAME OF APPLICANT, and TITLE OF 
INVENTION when inquiring about this application. Fees transmitted by check or draft are subject to collection. Please verify the accuracy 
of the data presented on this receipt. If an error is noted on this Filing Receipt, please write to the Application Processing Division's 
Customer Correction Branch within 10 days of receipt. Please provide a copy of the Filing Receipt wfth the changes noted thereon. 

Applicant^) PHILIP 0# LIVINGSTON, NEW YORK, NY; FRIEDHELM HELLING, 

NEW YORK, NY. 

CONTINUING DATA AS CLAIMED BY APPLICANT— 

THIS APPLN IS A CON OF PCT/US94/00757 01/21/94 

WHICH IS A CON OF 08/009,268 01/22/93 ABN 

FOREIGN FILING LICENSE GRANTED 09/20/95 
TITLE 

GANGL I O S I DE — KLH CONJUGATE VACCINES PLUS QS-21 
PRELIMINARY CLASS: 424 



JUL ~ 8 .. c3 



(• reverse) 



Dkt. 43016/JPW/SHS 
THE BOARD OF PATENT APPEALS AND INTERFERENCES 



Applicants 
U.S. Serial No 
Filed 
For 



Philip O. Livingston and Friedhelm Helling 

08/009,268 Group Unit: 1813 

January 22, 1993 Examiner: Kresek Staples 

GANGLIOSIDE-KLH CONJUGATE VACCINES WITH QS-21 

1185 Avenue of the Americas 
New York, New York 1003 6 
June 23, 1999 

Sir : 

rOMMUNICATTON INQUIRE AS TO COPENDENCY STATUS OF APPLICATION 

This Communication is submitted to ensure that applications which 
claim the priority the subject application are eligible for 
withdrawal of finality under 37 C.F.R. 1.129(a). In the event that 
copendency between the subject application and PCT/US94/00757 is 
required for these applications to be eligible for withdrawal of 
finality under 37 C.F.R. 1.129(a), and if it is determined that 
there was no copendency, applicants hereby petition to revive the 
subject application under 37 C.F.R. 1.137(b). 

I . Background 

The following applications claim priority of the subject 
application : 

1) U.S. Serial No. 08/196,154, filed November 16, 1995 (Our 
Docket 43 016-A-PCT-US) ; 

2) U.S. Serial No. 08/477,097, filed June 7, 1995 (Our 
Docket 43016-B) ; 

3) U.S. Serial No. 08/475,784, filed June 7, 1995 Docket 
43016-C) ; 

4) U.S. Serial No. 08/477,147, filed June 7 , 1995 (Our 
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Docket 43 016 -D) ; and 

5) U.S. Serial No. 08/481,809, filed June 7, 1995 (Our Docket 
43016-E) . 



In the event that the subject application was not copending with 
PCT/US94/00757, applicants hereby submit this petition under 37 
C.F.R § 1. 137 (b) . 

Petition under 37 C.F.R . 1.137(b) 

A petition under 37 C.F.R. 1.137(b) requires: (a) the required 
reply, unless previously filed; (b) the petition fee as set forth 
in 37 C.F.R. 1.17(m); (O a statement that the entire delay in 
filing the required reply from the due date for the reply until the 
filing of a grantable petition pursuant to 37 C.F.R. 1.137(b) was 
unintentional; (d) any terminal disclaimer required pursuant to 37 
C.F.R. 1 - 137 (c) . 

Required Reply 

In the event that it is determined that the revival of the subject 
application results in the application being pending as of the last 
day of the statutory period for filing a response, i.e. November 2, 
1993, and if an extension of time of three (3) months is needed to 
ensure copendency with PCT/US94/00757 , applicants hereby petition 
for a three month extension of time in connection with the subject 
application. Applicants have previously established small entity 
status. The current required for a three month extension of time is 
$435.00 and authorization is hereby given to charge this amount to 
Deposit Account No. 03-3125, if it is deemed necessary. 
Accordingly, the subject application would have been pending at the 
time PCT/US94/00757 was filed. 
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Petition fee 

The fee under 37 C.F.R. 1.17 (m) for a petition to revive an 
unintentionally abandoned application for a small entity is $605.00 
and authorization is hereby given to charge this amount to Deposit 
Account No. 03-3125, if it is deemed necessary. 

Statement of unintent ional delay 

Applicants contend that entire delay in filing the required reply 
from the due date for the reply until the filing of a grantable 
petition pursuant to 37 C.F.R. 1.137 (b) was unintentional. 

The United States Patent and Trademark Office issued an office 
action on August 2, 1993 in connection with the subject 
application. A response was due November 2, 1993. However, 
applicants did not respond to the office action. Accordingly, the 
United States Patent and Trademark Office issued a Notice of 
Abandonment in connection with the subject application on March 9, 
1994 . 

On January 21, 1994, applicants filed International Application No 
PCT/US94/00757 (our docket 43106-A-PCT) and claimed priority of the 
above identified application. Applicants believed that the subject 
application was still pending at the time that PCT/US94/00757 was 
filed. In support, applicants attach hereto, as Exhibit 1 , a copy 
of the Request filed in connection with PCT/US94/00757 which states 
on page 3 that the priority of U.S. Serial No. 08/009,268 was 
claimed . 

Applicants contend that the subject application was unintentionally 
abandoned. Applicants believed that the subject application was 
still pending at the time PCT/US94/00757 was filed. If they had 
realized that their failure to respond to the office action within 
the statutory period would have resulted in a lack of copendancy 
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between the subject application and PCT/US94/00757 , they would have 
responded. Applicants respectfully point out that a response to the 
outstanding office action would have been due February 2, 1994 had 
they petitioned for a three-month extension of time. If the subject 
application was pending on February 2, 1994, then there would have 
been copendancy with PCT/US94/00757 . 

Applicants noticed the possible lack of pendency between the 
subject application and PCT/US94/00757 as follows. Applicants had 
tried to correct filing receipts in connection with applications 
which claim priority of the subject application. Applicants were 
trying to correct the filing receipts to reflect that they claimed 
priority of the subject application. However, applicants did not 
receive responses from the United States Patent and Trademark 
Office regarding the request for corrected filing receipts. Upon 
further review of the prosecution history of the subject 
application, applicants realized that the subject application may 
have been unintentionally abandoned prior to the filing of 
PCT/US94/00757. Accordingly, if there is a lack of pendency between 
these applications, applicants hereby petition to revive the 
subject application as an unintentionally abandoned application. 
Accordingly, applicants contend that entire delay in filing the 
required reply from the due date for the reply until the filing of 
a grantable petition was unintentional. 



Terminal Disclaimer 

37 C.F.R. 1.137(c) requires that a petition under 37 C.F.R. 
1.137(b) be accompanied by a terminal disclaimer in a 
nonprovisional application filed before June 8, 1995. However, 
applicants respectfully contend that the requirement for a terminal 
disclaimer is not appropriate under the present circumstances. 
Applicants respectfully direct the Examiner's attention to MPEP 
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711.03(c) (III) (G) which states that: 

"in the event that an applicant considers the 
requirement for a terminal disclaimer to be inappropriate 
under the circumstances of the application at issue, the 
applicants should file a petition under 37 C.F.R. 1.183 
and the petition fee, to request a waiver of this 
requirement .... The grant of such a petition, however, is 
strictly limited to situations wherein applicant has made 
a showing of an "extraordinary situation" in which 
"justice requires" the requested relief. Such situations 
are namely when: (A) the abandonment of the application 
caused no actual delay in prosecution (e.g., application 

revived solely for copendancv with a continuing 

application whose prose cution was unaffected by — the 

abandonment ) . . . 

Applicants respectfully point out that they are petitioning to 
revive the subject application solely to ensure that there was 
copendency between the subject application and PCT/US94/00757 . 
Accordingly, applicants contend that the above example presented in 
the MPEP accords with the facts of the subject application. 
Applicants contend that the prosecution of PCT/US94/00757 has not 
been affected by the abandonment . 

Applicants also point out that in a April 28, 1999 telephone 
conference, Ms. Lissi Moj ica of the Office of Petitions of the 
United States Patent and Trademark Office indicated to Mr. Spencer 
Schneider of the undersigned attorney's office that the terminal 
disclaimer requirement could be waived under the facts of the 
subject application. 

In support and in conformity with MPEP 711 . 03 (c) (III) (G) , 
applicants attach hereto as Exhibit 2 , a Petition under 37 C.F.R. 
1.183 and authorization is hereby given to charge the $130.00 
petition fee to Deposit Account No. 03-3125, if it is deemed 
necessary. Applicants contend that this satisfies the requirements 
such that the terminal disclaimer requirement should be waived. 
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Philip O. Livingston and Friedhelm Helling 
08/009, 268 
January 22, 1993 



If a telephone interview would be of assistance in advancing 
prosecution of the subject application, applicants' undersigned 
attorney invites the Examiner to telephone him at the number 
provided below. 

No fee is deemed necessary in connection with the filing of this 
Communication. However, if any fee is required, authorization is 
hereby given to charge the amount of any such fee to Deposit 
Account No. 03-3125. 

Respectfully submitted, 



1 hereby certify that this correspondence 
is being deposited this date with the U.S. 
Postal Service with sufficient postage as 
first class mail in an envelope addressed 
to: 

Assistant Commissioner for Patents, 
Washington, D.C. 20231. 

Albert Wai-Kit Chan Date 
Reg. No. 36,479 



John P. White 
Registration No. 28,678 
Albert Wai-Kit Chan 
Registration No. 36,479 
Attorney for Applicants 
Cooper & Dunham LLP 
118 5 Avenue of the Americas 
New York, New York 10036 
(212) 278-0400 
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International Application n"o 




REQUEST 


f n f 3f i or* T 1 ^'tintr Oir* 




The undersigned requests thai the present 
international application oc processed 
according :o ;he Patent Cooperation Treatv. 


Name of receiving Off ce and PC~ Intcmjticnai Application ' 






Applicant s or agent s file rererence 

' ifdisireai ' / T characters maximum 43016— A- PCT 



! Box So. I TITLE OF INVENTION 



GANGL IOS I DE-KLH CONJUGATE VACCINES PLUS OS- 21 



Box No. II APPLICANT 



Name ana jadress: 'famuv name foito+ea ov ftven name: for a teeat ennrw roll official 
destination, fne aadrtss must include postal code ana nam* of country, i 

SLOAN- KETTERING INSTITUTE FOR CANCER RESEARCH 

1275 York Avenue 

New York, New York 10021 

United States of America 


j | | Thts person is aiso in\ enter 

! 

; Teiepnone No. 
I NONE 
Facsimile No. 
NONE 

Teleprinter No. 
NONE 


State n.e. country p of nationality: 
United States of America 


State n.e. country i of residence: 

United States of Amprira 


This person is applicant f - 1 all dnitnatwi r— j ail designated Sows except [— | the United States r— I a* ^dic-aed :n 
tor the purposes of: U Sum |aa| the Loued States of America 1 1 of America oniv I I the Suooiemerrrji 3o\ 


Box No. Ill FURTHER APPLICANTS ANIVOR (FURTHER) INVENTORS 


Name and address: (Famtiv name hilowed by rive* name: for a ietai ennrv full official 
designation. The address must tnctude postal cock ana name of country. ; 

LIVINGSTA, PHILIP 0. 
156 East 79th Street 
Apartment 6C 
New York, New York 10021 
United States of America 


This person is: 

| | applicant only 

applicant and inventor 

| | inventor oniy *!f this chectc-bct 
^"■^ is marmea. do not nil in beto* * 


State n.e. coumryi of nationality: 
United States of America 


State tue. country i of residence: 

United States of America 


This person is aejpttcim P— n all -hT-fritrt f - I ill designated States except fTTJ the United States r~ ( the Sum indicated in 
for (he purposes of: 1 1 Stats* 1 1 the United States of America F^N of Amenca only 1 1 (he Suoptemenui Box 


Name and address: fFamth name followed by etven name: for a ietai entity, full official 
destfnaaon. The address must inctuae postal code ana name of country, t 

HELLING, FRIEDHELM 
303 East 71st Street 
Apartment 6H 
New York, New York 10021 
United States of America 


This person is: 
| | applicant oniy 

ftX| applicant and inventor 

| | inventor on iy * If this <nec*- r 
^"■^ is marred, do not riii ■« otu •» 


State tt.e. countrw ot nationality: ■ State n.e. countrxt of residence: 

Germany 1 -United States of America 


This person is applicant r~| ail designated f— { ul aesitnatcd States except CTI the United States 1 } jne ai^c 
**or me ourposes or 1 1 States 1 1 ine United States ot America ^ of Amenca only, [_J the iuo- 


| j Further applicants and/or (further) inventors axe indicated on a continuation sheet. 



Form PCT/ROMOI (first sheet) July 1992) s " Sot ** to :ne 



2 

Sheet So 



Bo* No. IV AGENT OR COMMON REPRESENT *TIV£: OR ADDRESS FOR CORRESPONDENCE 



The person identified below is heneoy/has oeen 3ooointea to ici on oenaif 
of the applicant! s> before the competent International Aatnonues as: 



ED 



agem 



common re ore tentative 



Name and address: 'Famn\ name ?etio**c ? <■< t» mme w ^r j .eeai tt:tr. utt official 
a* si 9 nation. Tne aaareis .it .w^ postal . oae ana name or country » 

WHITE, JOHN P. 

Cooper & Dunham 

30 Rockefeller Plaza 

New York, New York 10112 

United States of America 



Teiepnone No 

! (212)977-9550 



FaShimiie so 
(212)664-0525 



Teleprinter No 

| 422523 COOP UI 



□ 



Mark this cnecn-oox where no agent or common representative ivhas been appointed and me tpace aoo^e is u>ca msie-ut ;o 
indicate a soeciai address to which corresoondence should be sent. 



Box No.V 



DESIGNATION OF STATES 



The following designations are hereby made under Rule 4.<*ai tmark the appitcabie checkboxes: at teau one must oe mark**, 
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ABSTRACT 



The present invention provides a vaccine for stimulat- 
ing or enhancing in a subject to whom the vaccine is 
administered, production of antibodies directed against 
9-O-acetyl GD3 ganglioside comprising an amount of 
purified 9-O-acetyl GD3 ganglioside effective to stimu- 
late or enhance antibody production in the subject and 
a pharmaceutically acceptable carrier. This invention 
also provides purified ganglioside and ganglioside mix- 
tures which comprise 9-O-acetyl GD3 ganglioside and 
one or more additional acetyl groups. 

11 Claims, 9 Drawing Sheets 
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FIGURE 2 
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FIGURE 3 
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HPTLC of isolated 0-acetyl-GD3 derivatives 
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ITLC ff 0-acetyl-GD3 derivatives 
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FIGURE 5 
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FIGURE 6A 




U.S. Patent 



Apr. 7, 1992 Sheet 7 of 9 5,102 



FIGURE 6B 
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FIGURE 7 
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In the study reported here, we apply the same immu- 

VACCINE FOR STIMULATING OR ENHANCING nization approach, CY +BCG - purified ganglioside, to 

PRODUCTION OF ANTIBODIES AGAINST test the immunogencity of GD2, GD3, and 9-0-acetyl 

9-O-ACETYL GD3 GD3. The relative immunogenicity of these ganglio- 

5 sides was examined in AJCC stage III and IV melanoma 

This invention was made with government support patients who were free of detectable disease after sur- 

under Grant Numbers CA-40532 arid CA-43971, Na- gery. 9-0-acetyl GD3 is identified as a second effective 

tional Cancer Institute, Department of Health and immunogen. 

Human Services. Accordingly, the U.S. Government Nothing yet is known about the immunogenicity of 

has certain rights in the invention. 10 0-acetyl-GD3. Although structually close to GD3, the 

BACKGROUND OF THE INVENTION molecule is antigenically different (5,6 1617). While 

BACKGROUND Oh lHfc Ravindranaths et al. have recently described 2 mela- 

Throughout this application, various publications are noma patients with ant ib-ody reactivity against 9-0- 
referenced by arable numerals within parentheses. Full acetyl and/or 4-0 acetyl GD3, the incidence of such 
citations for these publications may be found at the end 15 antibodies in melanoma patients was unknown (18) . In 
of the specification immediately preceding the claims. ^ stlK j y we report our attempts at chemically synthe- 
The disclosures of these publications in their entireties sizing 0-acetyl-GD3 and characterizing the properties 
are hereby incorporated by reference into this applica- Q f ^ pr(X j uc ts obtained. As immunization of patients 
tion in order to more fully describe the state of the art as with malign melanoma with these derivatives is en- 
known to those skilled therein as of the date of the 20 we examined their immunogenicity in the 
invention described and claimed in this application. m0 use, by analysing the humoral immune response after 

Gangiiosides are prominent cell-membrane coropo- vaccination witn 0-acetyl-GD3 derivatives, 
nents of melanoma and other tumors of neuroectoder- 
mal origin. Many different gangiiosides have been de- SUMMARY OF THE INVENTION 

^ ed J^? C ^T ™ J^™ ^i,?^' GK J 2 i' 25 ™ s invention provides vaccine for stimulating or 
SS' n £ ? D1 *r2 D2, ™? enhancing in a subject to whom the melanoma vaccine 

GD3 and GT3 (1-2). Four of these GM2, GD2 GD3, admiiJtered, production of antibodies against 9-0- 
and 9-0 acetyl GD3, have attracted special attention , GD3 comprism g an amount of a 

because of wide distention on melanoma cells and * UosiAc to or 

^iS^Z^J^^S^iS^ enhance^tfc^ 

system (3-6). The importance of GD2 and GD3 has mflceuticallv acceotable carrier 

(7-9). Many patients have received vaccines containing 35 adjuvant In accordance with the teachings of ttosin- 
melanoma^* expressing these gangiiosides (10-13). ventio^cadjuv^tmay^ 
These studies have shown that GM2 antibodies were mm*** may further comprise Salmonella 

frequently induced, antibodies against GD2 were occa- rnimtesota R595 or bacillus Calmette-Guenn 
sionally induced, and antibodies against GD3 and 9-0 ™* wvcntioa ako provides Jhe . aforemenuoned rnd- 
acetyl GD3 were never detected. Due to uncertainties 40 anorna vaccine wherein the effective amount of 9-0- 
about expression of each ganglioside in the vaccines, or acetyl GD3 ganglioside compnsesan amount between 
on the target cells used for serological analysis, the about 50 micrograms and about 300 micrograms, 
relative immunogenicity of GM2, GD2, GD3 and 9-0 Additionally, this invention also provides the afore- 
acetyl GD3 remained unknown. mentioned melanoma vaccine wherem the 9-0-acetyl 

In attempts to induce active immunity against mela- 45 Om ganglioside is purified I from a biological source. In 
noma, we focused on GM2 in initial studies because its accordance with the teachings of this invention the 
distribution on cell lines (defined by anti~GM2 MmAb biological source may be melanoma cells, milk or but- 
5.3) and on various tissues (detected by extraction and termilk. 

thin layer chromatography) was quite restricted (3). In ™s invention also provides the aforementioned mel- 
a series of experiments in the mouse, we have identified 50 anoma vaccine which additionally comprises purified 
immunizing procedures that facilitate the serologic re- GM2 ganglioside. 

sponse to GM2 and other gangiiosides (14-15): pretreat- Furthermore, this invention also provides the afore- 
ment with low dose cyclophosphamide and immuniza- mentioned melanoma vaccines wherein the subject is 
tion with GM2 attached to adjuvant-carriers such as afflicted with cancer and the antibody produced in the 
BCG or Salmonella minnesota mutant R595. Trials com- 55 subject upon administration of the melanoma vaccine 
paring these approaches in early stage melanoma pa- effectively treats the cancer. Additionally provided are 
tients demonstrated BCG to be a significantly better the aforementioned melanoma vaccines wherein the 
adjuvant than R595 and patients pretreated with a low subject is susceptible to cancer and the antibody pro- 
dose of cyclophosphamide had significantly higher u> duced in the subject upon administration of the mela- 
tcrs ofanti-GM2 antibody than those not receiving this 60 noma vaccine effectively prevents the cancer. In accor- 
pretreatment (12). IgM antibodies were induced in 72% dance with the teachmgs of this invention, the cancer is 
of patients receiving the BCG-GM2 vaccine, and these of neuroectodermal origin, and the cancer of neuroec- 
were capable of lysing human tumor cells in the pres- todermal origin may be a melanoma, 
ence of human complement. IgG antibodies were de- This inventi n further provides a method for stimu- 
tected in 25% of the immunized patients. The pattern of 65 lating or enhancing in a subject production of antibodies 
primary and secondary antibody response to immuniza- against 9-0-acetyl GD3 ganglioside comprising adminis- 
tian was m st consistent with GM2 acting as a T cell tering to the subject an effective dose of the aforemen- 
independent antigen. tioned melan ma vaccines. 
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Additionally, this invention provides a method for thanol/0.2% aqueous CaCh 60:35:8 v/v; spray reagent: 

treating cancer and a meth d for preventing cancer in a orcinol/TfcSO^ 

subject affected with cancer c mprising administering FIG. 4 shows the immune reactivity of TLC- 
to the subject an effective dose of the aforementioned separated 0-acetyl-GD3 derivatives Fl, F2 and F3 be- 
melanoma vaccines. In accordance with the teachings 5 fore and after base treatment with mAbs R24 (recogniz- 
of this invention, 9-0-acetyI GD3 ganglioside of the ing GD3) ( D.l.l. and ME 311 (recognizing .-O-acetyl 
aforementioned melanoma vaccine methods may be GD3). HPTLC silica gel plate; running solvent: chloro- 
bound to a microbial adjuvant. Furthermore, the 9-0- form/methanol/0.2% aqueous CaCh 60:35:8 v/v; de- 
acetyl GD3 ganglioside may be bound to the microbial tection: peroxidase and 4-chloro-l-naphthol staining, 
adjuvant by a hydrophobic bond between the lipid 10 FIG. 5 shows the TLC-analysis of neutral core prod- 
portion of the 9-0-acetyl GD3 ganglioside and the cell uc t s obtained after exoglycosidase treatment of fraction 
membrane of the microbial adjuvant and the microbial pi. Lanes: 1, Fl+sialidase; 2, Fl+sialidase followed 
adjuvant may be Salmonella minnesota R595 or bacillus ^ y ba SC treatment; 3, Fl -fsialidase followed by 0-gakc- 
Calmette-Guerin. tosidase; 4, Fl + siahdase +0-galactosidase followed by 
This invention additionally provides that in the afore- 15 oase treatment; 5, neutral glycosphingolipids derived 
mentioned melanoma vaccine methods, the cancer may f rom human spleen; 6, GD3 +sialidase; 7, GD3 +siali- 
be of neuroectodermal origin, and the cancer of neuro- dase followed by base treatment; 8, GD3 -fsialidase 
ectodermal origin may be a melanoma. Furthermore, in followed by jS-galactosidase; 9, GD3 +sialidase -f£- 
the aforementioned melanoma vaccine methods, an ga lactosidase followed by base treatment; HPTLC sil- 
effective amount of cyclophosphamide may be adminis- 20 ica } plate . ^fog solvent: chloroform/roethanol/- 
tered to the subject prior to administering the melanoma water 65:25:4 v/v; spray reagent: orcinol/HjSO*. 
vaccine, and the cyclophosphamide also may be admin- pjQ 6 shows ^ FAB-ME spectra of fraction F2. 
istered between about 3 days and about 7 days prior to A . complete spectrum- 

theadraimste^ m «tewted spectrum mass range 

dance with the teachings of this invention, the effective 25 140O-I6OO- and 

amount of cyclopho^haimde may be between about 1 0 partially spectruni ^ ^ 

mg/m^and about 5W mg/in . FIG. 7 shows the partial 490-MHz W NMR spec- 
Thts mvention ; tmm fT ^ on p/^ DMSO-d6/D20 at 303° K. 

GD3 ganglioside designated F2 characterized by the ppm) showing the chemical shifts between II- 1 

9-0-acetyl GD3 ganglioside designated F3 character- DETAILED DESCRIPTION OF THE 

ized by the presence of 2 or more additional acetyl INVENTION 
groups and recoverable from a mixture of acetylated „ . . . _ , . . . 

derivatives of GD3 by a high pressure liquid chroma- 35 f ™» provides a metooma vaccine forstim- 

tography . Further, the invention provides for a mixture u * atm S or enhancmg in a subject to whom the vaccine is 
of the 9i-acetylGD3 gangliosidesF2andF3. administered, production of antibodies against 9-0- 

Fmally, the invention provides a melanoma vaccine «*I G ?* ^ ,os, <? e compnsmg an amount of a 
for stimulating or enhancing in a subject to whom the ^acetyl GD3 gangboside effective to stunulate or 
melanoma vaccine is administered, production of anti- 40 enhance «rt*o4y production in the subject and a phar- 
bodies against 9-0-acetyl GD3 ganglioside comprising maccuticaHy acceptable carrier, 
an amount of a 9-0-acetyl GD3 ganglioside of any of F2 A* used herein, the term ^harmaceutically accept- 
or F3 ganglioside or mixture thereof effective to stimu- able earner" encompasses any of the standard pharma- 
late or enhance antibody production in the subject and cortical earners such as a phosphate buffered saline 
a pharmaceutical^ acceptable carrier. 45 solution, water, emulsions such as oil/water emulsion, 

and various types of wetting agents. 

BRIEF DESCRIPTION OF THE DRAWINGS in this method, the administration of the compound 

FIG. 1 shows the migration of 0-acetylated deriva- may be effected by any of the well known methods, 
tives of GD3 in TLC. C, 0-acetylated GD3; St, refer- including but not limited to intravenous, intramuscular, 
ence gangliosides GM1 and GD3; HPTLC silica gel 50 and subcutaneous administration, 
plate; raining solvent: cUoxofonn/methanol/0.2% This invention further provides the aforementioned 
aqueous CaCfe 60:35:8 v/v; spray reagent: orcinol/H- melanoma vaccine which additionally comprises an 
2 S0 4> adjuvant. In accordance with the teachings of this in- 

FIG. 2 shows the separation of 0-acetyl-GD3 deriva- vention, the adjuvant may be a microbial adjuvant This 
tives by preparative HPLC. NH2-column (21.4 x 250 55 microbial adjuvant may further comprise Salmonella 
mm); buffer 1: acetonitrile/5mM phosphate 83:17 v/v; minnesota R595 or bacillus Calmette-Guerin. 
pH 5.6; buffer 2: acetonitrile/20mM phosphate 1 :1 v/v; A range of the amount of Salmonella minnesota R595 
pH 5.6 programmed as follows: 30 min isocratic buffer may be employed. However, the preferred amount 
1 /buffer 2 90:10 v/v; 90 min with a linear gradient from present in the vaccine is an amount between about 0.2 
buffer 1/buffer 2 90:10 v/v to buffer 1/buffer 2 50:50 60 mg and about 1.5 mg. Further, a range of the amount of 
v/v; 30 min isocratic buffer 1/buffer 2 50:50 v/v; flow bacillus Calmette-Guerin may be employed. However, 
rate 9 ml/min; luting gangliosides were m nit red at the preferred amount present in the vaccine is an 
205 nm in a flow-through detector. Fl-3 representing amount between about 10 5 viable units and about 
isolated fractions. 3x 10 7 viable units. 

FIG. 3 shows the TLOanalysis of isolated 0-acetyl- 65 This inventi n also provides the aforementi ned mel- 
GD3 derivatives Fl, F2 and F3 bef re and after base anoma vaccine wherein the ffective amount of 9-0- 
treatment. bt referring to base treated fraction; HPTLC acetyl GD3 gangli sid comprises an amount between 
silica gel plate; running solvent: chloroform/me- about 50 micrograms and about 300 micrograms. 
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Additionally, this invention also provides the afore- vaccine is administered, production of antibodies 

mentioned melanoma vaccine wherein the 9-0-acetyl against 9-0-acetyl GD3 ganglioside comprising an 

GD3 ganglioside is purified from a biological source. In amount of a 9-0-acetyl GD3 ganglioside of any of F2 or 

accordance with the teachings of this invention the F3 ganglioside or mature thereof effective to stimulate 

biological source may be me.lan ma cells, milk or but- 5 or enhance antibody production in the subject and a 

termilk. pharmaceutically acceptable carrier. 

This invention also provides the aforementioned mel- This invention is illustrated in the Experimental De- 

anoma vaccine which additionally comprises purified tails section which follows. This section is set forth to 

GM2 ganglioside. aid in an understanding of the invention but is not in- 

Furthermore, this invention also provides the afore- 10 tended to, and should not be construed to, limit in any 

mentioned melanoma vaccines wherein the subject is way the invention as set forth in the claims which fol- 

aftlicted with cancer and the antibody produced in the low thereafter. 

subject upon administration of the vaccine effectively KvnopTXAiJW-rAf nPTAn <5 

treats the cancer. Additionally provided are the afore- EXPERIMENT AL Ut I A1L2> 

mentioned melanoma vaccines wherein the subject is 15 Materials and Methods 

susceptible to cancer and the antibody produced in the Me]anoma tients ^ reg ional skin and 

subject upon administration of the vaccine effectively ^ metastflses or temic metastase s were 

prevents the cancer. In accordance with he teachings ^ n £ dered ^ b]e if tumors had ^ resected within 

of this mvention, the cancer is of neiiroectodermal on- fow months ^ d if ^y we re free of detectable mela- 

gin and the cancer of neuroectodermal origin may be a 20 ^ None Qf ^ had repeived chemotherapy 

melanoma. or radiation therapy within eight weeks. Patients were 

This mvention further provides a method for stimu- ^ ^rvais Chest vra y s , liver func _ 

lating or enhancnngm a subject production performed at three-month 

agamst 9-£ace^ intervals. Blood for Lrologic tests was obtained at two- 

tenng to the subject an effective dose of the aforemen- 25 ^ intervals. 

ti0 A C i v^T^^'tinn nmvi^ * method for Gangliosides. GM2 and GD2 were prepared by treat- 
Addiuonally, this invention provides a method for £ fl.galactosidase (G. W. 
treating cancer and a method for preventing cancer in a ™* " rai _f n . u ~ lD e ™. u r e*"^ 1 "* ^ XJtlnU * 
subjecfafFected with cancer comprising administering Jourdian, Umversity ^f ^^^J^.^> 
to the subject an effective dose of the Aforementioned 30 fording to published methods ( 9). G^U. «d 
melanoma'vaccines. In accordance with the teachings ^Tl were purchased from 1 Sur*lco 0»^> 
of this invention, 9-0-acetyl GD3 ganglioside of the °™*™r* * ™ d oSl? ^ 
aforementioned melanoma vaccine melhods may be was kindly supplied ^f^^Re- 
bound to a microbial adjuvant Furthermore, the 9-0- search Abano Tenne, Italy. 9-0-acetyl GD3 was 
acetyl GD3 ganglioside may be bound to the microbial 35 prepared by acet^Uon of GD3 as previously de- 
adjuvant bvThydrophobic bond between the lipid sonbed. GM3 and GD3 (for GD i vaccines) were pun- 
portion of the 9^acetyl GD3 ganglioside and the cell **n dog erythrocytes and human melanoma re- 
membrane of the microbial adjuvant and the microbial specuvely as previously described (3). 
adjuvant may be Salmonella Minnesota R595 or bacillus Serological Procedures. The enzyme-hnked un- 
Calmette-Guerin. In the case of the melanoma vaccine 40 munosorbent assay (EL1SA) was performed with rabbit 
which additionally comprises purified GM2 ganglio- anti-human IgM, anti-human IgG, or protein A conju- 
side r either the 9-Oacetyl GD3 or GM2 ganglioside gated to alkaline phosphatase (Zymed Laboratories, 
may be bound to the adjuvant. ^ Francisco) (12). Normal or pretreatment sera 
This invention additionally provides that in the afore- served as blanks and were subtracted from experimental 
mentioned melanoma vaccine methods, the cancer may 45 values. Antibody titer was defined as the highest serum 
be of neuroectodermal origin, and the cancer of nemo- dilution yielding a corrected OD >0.190. Reagents for 
ectodermal origin may be a melanoma. Furthermore, in dot blot immune stains were peroxidase conjugated 
the aforementioned melanoma vaccine methods, an goat anti human IgM and goat antihuman IgG (Tage, 
effective amount of cyclophosphamide may be adminis* Burlingame, CA) diluted 1:500. Dot blots were graded 
tered to the subject prior to administering the melanoma 50 as negative, I -f , 2+ or 3. Complement dependent cyto- 
vaccine, and the cyclophosphamide also may be admin- toxicity assays were performed with normal human 
tstered between about 3 days and about 7 days prior to serum (diluted 1 3) as the complement source as previ- 
the administering the vaccine. Also in accordance with ously described (1 1). 

the teachings of this invention, the effective amount of Skin Tests for Delayed Hypersensitivity (DTH). Six, 

cyclophosphamide may be between about 1 mg/m 2 and 55 12, and 25 mg of the immunizing ganglioside was sus- 

about 500 mg/m 2 . pended in 0.05 ml normal 'saline and injected intrader- 

This invention additionally provides a 9-0-acetyl mally. Skin tests for DTH against mumps and other 

GD3 ganglioside designated F2 characterized by the recall antigens were performed and interpreted as pre- 

. presence of a second acetyl group and the mass spectra viously described (20). 

show in FIGS. 6A, 6B ( and 6C Also provided is a 60 Ganglioside Vaccines. JO 7 viable units of BCG (Tice 

9-0-acetyl GD3 ganglioside designated F3 character- strain, University of Illinois), or 3 X 10 6 units in the case 

tzed by the presence of 2 or m re additi nal acetyl of patients showing strong reactions to BCG, were 

groups and recoverable from a mixture of acetylated suspended in distilled water by sonicauon and added t 

derivatives of GD3 by a high pressure liquid chroma- tubes containing 50 mg of 9-0 acetyl GD3, 100, 200 or 

tography. Further, the mvention pr vides for a mixture 65 300 fig of GM2, 200 pig of GD2, 300 pg of GD3, or 200 

of the 9-0-acetyl GD3 gangliosides F2 and F3. jig of GM2, GD2 and GD3. The suspension was ly ph- 

Finally, the invention provides a melanoma vaccine ilized and suspended in PBS sh rtly before vaccine 

for stimulating or enhancing in a subject to whom the administration. Patients received three vaccinations 
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tntradermally at two-week intervals on a rotating basis /methanol 95:5 (v/v) (25) and oligosaccharides in 
to uninvolved extremities. In addition, a booster immu- ethanol/n-butanol/pyridine/water/glacial acetic acid 
nization was administered two months after the third 100:10:10:30:3 (v/v) (26). Gangliosides, ganglioside 
vaccination . derivatives and oligosaccacharides were visualized with 

Cycl phosphamide Administration. Cy (Cytoxan, 5 ortinol/H2SC>4 or resorcinol/HCl, neutral glyc sphin- 
Mead Johnson and Co., Evansville, Ind.) 200 mg/M g lipids with orcin I/H2SO4 and ceramides in i dine 
was administered to all patients IV four to six days prior vapor and Coomassie Blue (27). 
to the initial immunization. High Performance Liquid Chromatography (HPLC): 

Glycolipids and chemicals: GM3, OM2 and OMI HPLC was performed using a Waters computer oper- 
gangliosides were purchased from, and GD3 was gener- 10 ated liquid chromatography system (Model 501). To 
ously provided by Fidia Research Laboratories (Abanc monitor GD3 conversion and to estima approximate 
Terme, Italy); neutral glycosphingolipids were pre- yields, analytical HPLC on a NH2-column (3.9x300 
pared from human spleen in our laboratory by pub- mm) was performed as described by Gazzotti, et al. 
bshed procedures (21); HPTLC silica gel plates were (28). For preparative separation NH2-columns 
obtained from £. Merck (Darmstadt, FRG); Nitrocellu- 15 (21 .4 x 250 mm) were used and aliquots of 5 mg ganglio- 
lose membranes (0.2 ptm) were obtained from side dissolved in destilled water were injected. The 
Schleicher and Schuell, Inc. (Keene, NH); Preparative above mentioned method was modified as follows: 
(21.4x250 mm) and semi-preparative (10x250 mm) Buffer 1: acetonitrile/5mM phosphate 83:17 (v/v), 
aminopropyl and C18 HPLC-columns were obtained pH 5.6; buffer 2: acetonitrile/20mM phosphate 1:1 
from Rainin Instruments Co. (Ridgefield, N J.); analyti- 20 (v/v), pH 5.6, programmed as follows: 30 min isocratic 
cal (3.9x300 mm) aminopropyl HPLC-column and buffer 1/buffer 2 90:10 (v/v); 90 min. with a linear gra- 
Sep-Pak C18-cartridges were obtained from Waters dient from buffer 1 /buffer 2 90:10 (v/v), to buffer 
Associates (Milford, Mass.); DEAE-Sephadex A25 4- 1/buffer 2 50:50 (v/v); 30 min isocratic buffer 1/bufTer 
chloro-l-naphthol, p-nitrophenyl phosphate disodium, 2 50:50 (v/v) followed by 30 min buffer 2 100%; flow 
sodium-taurodeoxycholate and N-acetyl-imidazole 25 rate was 9 ml/min; eluting gangliosides were monitored 
were obtained from Sigma Chemical Co. (St. Louis, at 205 nm in a flow-through detector. Fractions were 
Mo.). Cyclophosphamide (Cytoxan) was obtained from pooled, dried on a rotary evaporator and re-chromato- 
Mead Johnson (Syracuse, N.Y.). graphed in the same system, followed by desalting on a 

Enzymes. Endoglycoseramidase was kindly provided C18-cohimn (10 x 250 nm) using 200 ml water, 200 ml 
by Dr. Makoto Ito from the Mitsubishi-Kasei Institute 30 water/methanol 1:1 (v/v) and 200 ml methanol. Flow 
of Life Science (Tokyo, Japan); V. cholerae sialidase rate was 4 ml/min. Methanol fractions were dried and 
(E.C. 1.2.1.13) Was obtained from Calbiochem-Behring homogenicity was monitored by TLC. 
Corporation (La Jolla, CA). Jack bean /3-galactosidase Enzyme hydrolysis: 0-acetyl GD3 derivatives were 
(E.C. 3.2.1.23) was obtained from Sigma Chemical Co. treated with V. cholerae sialidase (29), neutral cleavage 
(St. Louis, Mo.). 35 products were separated by DEAE-Sephadex chroma- 

Monoclonal antibodies (mAbs): mAbs rabbit anti- tography (30) and analyzed by TLC before and after 
mouse conjugated with horseradish peroxidase for base treatment with 0.05 M NaOH in methanol for 1 h 
ITLC was obtained from Dako Corporation (Santa at 37.C In the case of sequential hydrolysis analysis, 
Barbara, Calif.); mAbs rabbit anti mouse IgM or IgG gangliosides were first cleaved by K cholerae sialidase; 
conjugated with horseradish peroxidase or alkaline 40 following purification by Sep-Pak CI 8 chromatography 
phosphatase were obtained from Zymed (San Fran- (31) and separation on DEAE Sephadex A 25 the neu- 
cisco, Calif.); mAb D.J.I, was kindly provided by Dr. tral fractions were subsequently treated with it-galac- 
David A. Cheresh (Scripps-Oinic, La Jolla, CA, ref. 5); tosidase. The reaction mixture contained 10-20 fig gly- 
mAb ME 311 was provided by Dr. Jan Tburin (The colipid, 0.1% sodium taurodeoxycholate dissolved in 
Wistar Institute, Philadelphia, Pa., ref. 6) and Jones 45 0.05 M citric acid-sodium citrate buffer pH 4.0 and 0.1 
antibody was provided by Dr. Andrew S. Blum U /3-galactosidase (32). Incubation was carried out at 
(Rockefeller University, New York, N.Y., ref. 22). 37° C for 24 h. Following removal of sodium tauro- 
mAbs R 24, C5 and K9 were generated in our labora- deoxycfaolate by DEAE Sephadex A 25, aliquots of the 
tory (23). cleaved glycolipids were analyzed by TLC before and 

Synthesis of 0-acetyl-GD3 derivatives: GD3 was 50 after base treatmet in solvent system chloroform/me- 
O-acetylated slightly modified according to Haverkamp, thanol/water 65:25.4 (v/v). 

et al. (24). 10 mg GD3, well dried, were dissolved in 250 Endoglycoceramzdase treatment of 0-acetyl GD3 
ft] pyridine (water free) in a small reaction vessel and derivatives was performed according to Ito, et al. (25). 
incubated at 50* C. After 30 min. 150 p\ N-acetyl- Oligosaccharides and ceramides were analyzed by TLC 
imidazole in pyridine (10 MS/^O were added and the 55 before and after base treatment. Susceptability of 0- 
mixture was incubated at 50.C. At different time inter- acetyl GD3 derivatives to cleavage by serum esterase 
vals, aliquots were taken and monitored by TLC and by activity was analyzed as follows: 20 ftg GD3 or GD3 
analytical HPLC. Usually after 70h, more than 90% of derivatives were incubated in the presence of 50 jil 
GD3 was converted and the reaction was stopped by fresh human or mouse serum or in PBS containing 2% 
evaporating under a stream of nitrogen. Toluene was 60 BSA for 24 h at 37* C. The glycolipids were re- 
added during evaporation to remove remainig pyridine. extracted with chloroform/methanol/water 10:10:1 
High Performance Thin Layer Chromatography (v/v), purified by Sep-Pak C18 chromatography and 
(HPTLC): TLGanatysis was performed on HPTLC analyzed by TLC and ITLC with mAbs R24 and D. 1 . 1 . 
silica gel plates, whereby gangliosides and ganglioside- Reduction of the double bond in the ceramide portion 
derivatives were run in solvent system chloroform/me- 65 of GD3 was performed with sodium borohydrid and 
than 1/0.2% aqueous CaCh 60:35:8 (v/v), neutral gly- palladiumchloride as catalyst (21). 
cosphingolipids in solvent system chl r form/me- Negative ion fast at m bombardment (FAB) mass 
thanol/water 65:25:4 (v/v), ceramides in chl reform- spectrometry: Negativ ion FAB mass spectra were 
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rec rded on a VG Analytical (model ZAB-SE) high glycolipid had been added. The optic densities at each 

resolution mass spectr meter (Manchester, England) titer obtained on these plates was substracted from the 

equipped with a xenonion source. The FAB i n source experimental value, yielding a corrected optic density, 

was typically maintained at 8KV with 1 mA current. ITLC: Iramunostaining of gangliosides and ganglio- 

The sample was dissolved in a small amount of chloro 5 side derivatives with monoclonal antibodies r mouse 

form/methanol 2:1 (v/v) and an aliquoe containing sera after separation on HPTLC silica gel glass plates 

about 10 u,g of the sample was placed on the stainless was performed slightly modified according to Magnani 

steel sample holder. Thioglycerol, about 2 fil, was (35) as previously described (36). 

added as the matrix solvent before analysis. _ • , . „ ' „ . ~ . . 

High resolution nuclear magnetic resonance spectros- » Serologic Response of Vaccmated Patterns 

copy (NMR): For NMR analysis fraction F2 was fur- Vaccination with BCG-ganglioside vaccines was 

ther purified by Sephadex LH-20 chromatography, well tolerated; all side effects detected were attributed 

purged of excbangable protons by dissolving in DMSO- to BCG. Vaccines resulted in low grade fever (less than 

46/D20 1:1 (v/v) and immediately lyophilized. The ^ 39 s Centigrade) and prominent ulceration or inflamma- 

sample was then dissolved in DMSOd6/D20 98:2 (v/v) tion at vaccine sites, requiring a decrease in the BCG 

containing traces of tetramethylsilane as internal stan- dose to 3 X 10 6 organisms in 65% of patients. No neuro- 

dard. NMR spectra were obtained with a Broker WM j 0 gj c or otner detectable abnormalities were seen. Skin 

500 spectrometer equipped with an Aspect 2000 com- tests for delayed hypersensitivity to the immunizing 

puter operating in the Fourier transform mode as previ- gangliosides and to recall antigens were performed, 

ously described (33). Most patients were reactive with at least one recall 

Animals: Female BALB/C-057BL/6 Fl-mice ob- antigen, but none were reactive with the immunizing 

tained from Jackson Laboratory (Bar Harbor, ME) 6 ganglioside. 

weeks of age were used for vaccination. Table j shows tne 0 f ELISAs for antibodies 

Vaccination: Mice were pretreated with cyclophos- 25 against the four gangliosides in sera from normal indi- 

phamide at a dose of 15 mg/kg intraperitoneal 3 days v iduals and unvaccinated and vaccinated melanoma 

before the first vaccine. Vaccines were prepared as Spontaneous high titer antibodies (greater than 

follows: GD3 or GD3-derivatives prior dried down in l/4Q ) against GD2 and GD3 were not detected in sera 

conical tubes, were resuspended in dest. water contain- f| ^ m normal dononJ or untreated me Ianoma patients, 

ing Salmonella Minnesota mutant R 595, prepared as 30 One normal donor had a titer of 1/80 against GM2 and 

described (15). The mixture was lyophilized and emulsi- fl ^ Qf {/gQ ^ M acetyl Gt>3 fioth 

fied in PBS prior to valine admimstratton. Groups of were to be specific in stains . Several 

10 mice, randomly selected, were immunized subcuta, Jow ^ mrtibody responses were detected against 

neously with given vaccine twice two weeks apart. ^ QM2 ^ 9 ^ cetl QD3. These sera failed to react in 

Vaccines contained each 10 glyco ipid and OS mg S. 35 ^ ifidt of ^ ^ 

mmaota R 5* Imi total volume^ TO ul PBS ^ ^ 44 patients immu- 

Mice were bled from the. retro-orbital anus before Cy+BCG-GM2 represent a composite of 24 

and 77^^ J"? piously reported patients and 20 patients immunized 

samples for se f°f<^^ 40 Lre recently. Seventy-five per cent of patients pro- . 

viously described (34) modified as follows: 0.20 M ™ c fou * f dditlon f. P atients 

glycolipid was spotted on nitrocellulose stripes. The ^f ave clear reactions in immune stems, reacting with 
Spes were blocked for 1 h at room temperature in ^ OM2 and no other ganghosides Of the seven r*tien 
PBS containing 5% FCS. 1% BSA and 0.1% sodium 45 with titers of 20 or less, only three received the full 
acid and incubated with mouse serum (1:150) in small series of vaccinations. Recurrent melanoma was de- 
trays overnight at room temperature. After washing 5x tected in the other four patients during the course of 
in PBS containing 0.05% Tween 20, stripes were re- immunization, requiring treatment with other modali- 
acted with HRP-conjugated anti mouse IgM or IgG <ft ties before the booster immunization could be adminis- 
antibodies (1:200) for 5h at room temperature. Peroxi- 50 tered. Hence 92% of patients receiving the full series of 
dase staining was performed as described for ITLC. inmiunizations produced anti GM2 antibodies. High 
Stains were quantitated as negative, 1+, 2+and 3+. titer antibody responses against GD2 and GD3 were 
ELISA: 0.1 fig glycolipid in 50 pi ethanol was dried not seen in patients immunized with either GD2 or 
per well in a 96 well plate and blocked with PBS con- 55 GD3, or the six patients immunized with three gangho- 
taining 3% BSA 2 h at 37 C. Wells were incubated with sides. Four patients produced anti GD2 titers of 40, two 
mouse sera serially diluted with PBS containing 3% of these showed specific anti GD2 reactivity in immune 
BSA for lh at room temperature. Plates were washed stains, 9-0-acetyl GD3 was highly immunogenic, pro- 
5x with PBS containing 0.05% Tween 20 and incubated ducing high titer antibodies in all six patients immu- 
whh AP-conjugated anti mouse IgM or IgG antibody «> nized. Sequential antibody responses detected in 
(1:200) for 1 h at room temperature. After 5x washing ELISAs on 9-0-acetyl GD3 for these six patients is 
with the above mentioned buffer, 100 phosphatase shown in FIG. 1. While three of the patients produced 
substrate solution (0.2% p-nitrophenyl phosphate diso- mgh titer antibody during the initial series of immuniza- 
dium in PBS chaining 3% BSA) was added to each ti ns, all sh wed the highest titer after the fourth 
well. After 30 min absorbance f the reaction product 65 (booster) immunization, a result similar to that seen with 
was measured at 414 nm. T eliminate the effect of immunization against GM2. Also as described for GM2, 
unspecific "sticky" sera, sera was also tested on plates the high titer antibody response was short-lived, median 
which had been processed identically but to which n duration 8 weeks. 
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TABLE 1 



ANTIBODY TITERS (ELISA) OF NORMAL DONORS. 
UNTREATED MELANOMA PATIENTS AND MELANOMA PATIENTS 
AFTER IMMUNIZATION WITH PURIFIED GANGLIOSIDE VACCINES 

ELISA RESULTS* 
No. of Patients with 





Total No. 








a Given Titer 




Treatment 


Patients 


Target 


n 
u 




40 


80 


160 




Untreated 


44 


GM2 


37 


4 


2 


1 


0 


0 


Normal Donors 


30 


GD2 


29 


1 


0 


0 


0 


0 




30 


GD3 


30 


0 


0 


0 


0 


0 




30 


9-O-acetyl GD3 


25 


3 


1 


I 


0 


0 


Melanoma Patients 


48 


GM2 


37 


8 


3 


0 


0 


0 




30 


GD2 


28 


2 


0 


0 


0 


0 




30 


GD3 


30 


0 


0 


0 


0 


0 




30 


9-O-acetyl GD3 


22 


5 


3 


0 


0 


0 


Vaccinated With 


















BCG-GM2 


44 


GM2 


4 


3 


4 


14 


11 


8 


BCG-GD2 


6 


GD2 


2 


2 


2 


0 


0 


0 


BCG-GD3 


6 


GD3 


4 


2 


0 


0 


0 


0 


BCG-GM2 + GD2 + GD3 


6 


GM2 


1 


1 




1 


3 


0 


BCG-GM2 + GD2 + GD3 




GD2 


1 


3 


2 


0 


0 


0 


BCG-GM2 + GD2 + GD3 




OD3 


3 


3 


0 


0 


0 


0 


BCG-9-O-ecety] GD3 


6 


9-O-acetyl GD3 


0 


€ 


0 


1 


1 


4 



* Resulu on GM2 of normal demon and untreated mefcnoma patients published previously • ref. 10, and of 24 of the 
44 GM2 vaccinated patients - ref. 1 1. 



Specificity Analysis of Reactive Sera 

The specificity of GM2-reactive sera induced by 
Cy+BCG-GM2 has been analyzed in detail and re- 
ported previously. Reactivity is restricted to GM2 and 30 
N-glycolyl GM2. Analysis of sera from the additional 
twenty patients reported here by dot blot immune stains 
and inhibition assays confirms this finding. Reactivity 
was restricted to GM2 and N-glycolyl GM2 in all pa- 
tients. Dot blot immune strains with post-immunization 35 
sera from patients receiving BCG/GD2 and 
BCG/GD3 vaccines showed a low level of reactivity 
against GD2 in the two patients immunized with 
GM2+GD2+GD3 and having GD2 titers by ELISA 
of 40. Reactivity was restricted to 9-0-acetyi GD3. 40 
Inhibition assays were used to look with greater preci- 
sion for cross reactivity of these antibodies with GD3 
and none was detected. 

Immune Adherence Assay of 9-0 Acetyl GD3 45 
Antibodies 

In preliminary studies, reactivity against melanoma 
cells has been shown. The titers in six patients ranged 
from I to 1/64. ' 

Preparation of the 0-acetyl derivative of GD3, Fl, F2 50 
and F3: 

GD3 was O-acetylated using N-acetyl-imidazole in 
pyridine. TLC-analysis, monitoring the process of acet- 
ylation, revealed that during the initial 30 h one major 
product was formed, migrating between GD3 and 35 
GM1, while the yield of higher migrating products 
remained low. After 70 h no further decrease of GD3, 
used as starting material, was observed and the ratio of 
all conversion products remained stable (FIG. 1). The 
conversion products were separated by preparative 60 
HPLC and pooled into 3 fractions referred to as Fl, F2 
and F3, respectively (FIG. 2). When the average rati 
of the products (percent f total conversion products of 
four conversions) obtained from GD3 was estimated by 
densitometry after TLC separation or integration of the 65 
peak area obtained after analytical HPLC, Fl yielded 45 
±10%, F2 20±5%, F3 25±10% and GD3 10±7%. 

Characterization of Fl, F2 and F3: 



The fractions obtained were characterized by TLC- 
analysis before and after base treatment (FIG. 3). Before 
base treatment, Fl migrated between GM1 and GD3, F2 
ran slightly faster than GM1, and the 2 major bands of 
F3 migrated between GM2 and GM3. All fractions 
were sensitive to base treatement and were reconverted 
to a product co-migrating with the GD3, from which 
they were derived. Immune reactivity of the fractions 
with antiganglioside monoclonal antibodies was investi- 
gated by ITLC (Table 2). 

GD3 and Fl showed reactivity only with anti GD3 
antibodies, whereas F2 and F3 reacted with monoclonal 
antibodies against 9-O-acetyl GD3 as well as GD3. This 
reactivity with antibodies against 9-0-acetyl GD3 was 
lost after base treatment (FIG. 4). 

Further information about the localization of the 
acetyl groups was obtained by TLC-analysis of oligo- 
saccharides and ceramides after treatment with endo- 
glycoceramidase. Base treated and non base treated 
ceramides from Fl, F2 and F3 co-migrated with cera- 
mide derived from native GD3. Comparing the conver- 
sion products of original GD3 and GD3, in which the 
double bond in the ceramide protion was reduced prior 
to acetylation differences in quality and quantity of the 
bands could not be observed by TLC analysis, also 
indicating that the acetylation site was not in the cera- 
mide moiety. Oligosaccharides, however, showed dif- 
ferent mobility, with relative migration rates similiar to 
that of their parent gangliosides and after base treatment 
they co-migrated with GD3-oligosaccharide, suggest- 
ing O-acetylation on the oligosaccharide moiety of 
GD3, 

TABLE 2 

IMMUNOREACnVITY OF 0-ACETYL-GD3 

DERIVATIVES* 

MABS 

tnti-9-Q-AcGD3 anti-GD3 
DERIVATIVE D.l.l 1 ME 311* JONES 3 R24 4 C5 4 K9 4 

GD3 - - - + + + 

Fl - - + + + 

F2 + + + + + + 
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IMMUNOREACTIV1TY OF 0-ACETYL-GD3 
DERIVATIVES* 



MABS 



anti-9-Q-AcGD3 



anti-GD3 



DERIVATIVE D.U 1 ME 311 2 JONES 3 R24 4 CS 4 K9 4 
F3 -t- . + .+ .+ -f + 

('Cberesh, et al. 1984; *rhurin, et al. 1985; *B\mt\ al. 1987; 4 Dippo]d, d tl 198Q, 
•tested by ITLC) 

Immune reactivity ofOacetyi-OD3 derivatives Fl, F2 and F3 with anti gtngliotide 
monoclonal antibodies as determined by ITLC. mAbs were focubated at 4* C 
overnight; mAb dilutions: K9, C5 and R24 20 Ig/tal; D.U. 1:500; Jones antibody 
I £00; ME 311 supernatant 1J; HRP-rabbit-anu-inousc 1:200. 
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tion F2 contains two 0-acetyI groups and was 0- 
acetylated in position C-9 of the sialic acid moiety and 
fraction F3 was probably poIy-Q-acetylated, containing 
various epitopes recognized by 9-0-acetyl GD3 specific 
antibodies. 

Susceptibility of Fl, F2 and F3 to cleavage by serum 
esterases: 

Because immunization of melanoma patients with 
these 0-acety] GD3 derivatives was contemplated, it 
was important to determine whether they were resistant 
or susceptable to cleavage by serum esterases. After in 
vitro exposure to fresh human serum for 24 h at 37° C, 
followed by re-extraction, TLC-separation and chemi- 
cal or immuno staining, all 0-acetylated OD3 deriva- 



TLC-analysis after treatment with V. cholerae siali- 
dase revealed that the major hydrolysis product derived 15 tives were recovered, 
from Fl migrated between CMH and CDH, the major- Immunogemcity of Fl, F2 and F3 tn mice: 
ity of F2 comigrated with CDH derived from parent Table 3 shows the results of vaccination studies. 

TABLE 3 





NO. OF 
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DOT BLOT 
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IgM 


IgG 
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40(2), 20(8) 
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80, 40, 20(4) 
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160, 40, 20(5) 
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80, 40(4). 20(5) 
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0) 






F2 


80(2), 40(7). 20 




(9) 
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80. 40(5). 20(2) 
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40(2), 20(4) 
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320(2* 160(3* 
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40(3),20(1) 
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160(3), 80(2) 


320, 160(2), 
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GD3, and the hydrolysis products of F3 co-migrated 40 
with CDH and the Fl hydrolysis product. Only bands 
co-migrating with CDH could be detected after base 
treatment. Sequential hydrolysis of fraction Fl first by 
sialidase followed by treatment with /3-galactosidase 
and TLC analysis of the neutral cleavage products, 45 
before and after base treatment, resulted in the follow- 
ing: (FIG. 5). The neutral Fl-hydrolysis product ob- 
tained after sialidase treatment, which migrated be- 
tween CMH and CDH was resistant to /J-galactosidase 
treatment, while the hydrolysis product co-migrating SO 
the CDH was completely converted to CMH. 

Negative-ion fast atom bombardment mass spectros- 
copy of fraction F2 showed a highest peak of m/z 1554, 
corresponding to GD3 containing two acetyl-groups 
(!470 +42 +42). Fragments of m/z 1513 (GD3 +ace- 55 
ryl), m/z 1470 (GD3), m/z 641 (sialic acid + sialic acid 
+acetyl) and m/z 599 (sialic acid -f sialic acid) could be 
detected indicating one acetylation site in the sialic acid 
" portion of the GD3 molecule (FIG. 6A, 6B, and 6C). 

This fraction was further analyzed by proton nuclear 60 
magnetic resonance spectroscopy to pin point the exact 
position of the 0-acetylation site. The NMR spectrum of 
fraction F2 revealed typical chemical shifts in the range 
of 42 ppm which can not be detected in original GD3, 
indicating 0-acetylati n in position C9 of the sialic acid 65 
portion of GD3 (FIG. 7). 

These observati ns suggest that fraction Fl was 0- 
acetylated on the lactose core of the ganglioside, frac- 



DISCUSSION 

We have studied sera and monoclonal antibodies 
derived from melanoma patients to identify melanoma 
cell surface antigens that are immunogenic in man 
(37-39). Since reactivity against melanoma antigens was 
found in only a small percentage of patients, we have 
attempted to induce antibodies using vaccines contain- 
ing irradiated cells expressing them. While we have 
detected reactivity against a variety of antigens in these 
studies, reactions against gangliosides have been pre- 
dominant (10-12). These have included serum antibod- 
ies against GM2 and GD2 and human monoclonal anti- 
bodies against GM2, GM3, GD2, GD3 and X. Likewise 
Tai et al. have reported that antibodies against GM2 
were induced in 10 of 26 patients receiving irradiated 
whole melanoma cell vaccines and that antibodies 
against GD2 wer detected in 2 patients (13). In a previ- 
ous study, we used the immunization approach found 
most active in initial preclinical and clinical trials, Cy 
pretreatment to decrease suppressor activity and immu- 
nization with BOG conjugated to purified GM2 gangli- 
oside. High titer antibody against GM2 was induced in 
17 f24 patients entered, 17 f 21 patients receiving the 
full course of immunizations. Since GM3 and GD3 are 
the most abundantly expressed gangliosides on most 
melanoma cells and no antibodies against these tw 
have been detected, it has been assumed that they are 
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not immun genie. Nothing was known about the immu- 
nogenicity of 9-0-acetyl GD3. While Ravindranaths et 
al. have recently described 2 melanoma patients with 
antibody reactivity against 9-0-acetyl and/or 4-0 acetyl 
GD3, the incidence f such antibodies in melanoma 
patients was unknown (18). No antibodies against 9-0- 
acetyl GD3 have been reported in patients receiving 
whole cell melanoma vaccines, but this may reflect lack 
of 9-0-acetyl GD3 on the immunizing cells or the target 
cells for serological assays, rather than poor immunoge- 
nicity. We have recently shown that the immunogenic- 
ity of a series of gangliosides in the mouse as well as in 
man was inversely proportional to their expression on 
normal tissues. The low expression of 9-0-acetyl GD3 
on normal tissues in man suggested it might be immuno- 
genic. Since Cy +BCG-GM2 was more effective than 
the immunization approaches used previously, we were 
eager to apply it to induction of antibodies against GD2, 
GD3 and 9-0-acetyl GD3. We show here that 9-0-acetyl 
GD3 is highly immunogenic, as immunogenic as GM2, 20 
and that using this approach, GD2 is only slightly im- 
munogenic and GD3 is not immunogenic at all. 

9-0 acetyl GD3 was originally identified as a mela- 
noma antigen by Cheresh et al. using the mouse mono- 
clonal antibody Dl.l established by Stallcup (5, 17). 
These reports and a subsequent one by Thurin et al. 
have shown the distribution of 9-0-acetyl GD3 to be 
largely restricted to melanoma cells. No expression on 
normal tissues was detected. While in depth immunohis- 
tologic studies have not yet been reported, the distribu- 30 
tion pattern on normal tissues of 9-0-acetyl GD3 is less 
than GD2 or GD3 and appears to be comparable to or 
more restricted than GM2. In addition, Tchuda et al. 
have reported that 9-0-acetyl GD3 is expressed on all 
melanoma cells, generally in amounts comparable to 35 
GM2 (2). These factors and our studies in the mouse 
suggesting immunogenicity would be inversely propor- 
tional to expression on normal tissues lead us to acety- 
late GD3, isolate fractions containing 9-0 acetyl GD3 
and confirm the immunogenicity of these fractions in 40 
mice. The 9-0-acetyl GD3 fraction utilized here has 
been shown by NMR to contain GD3 acetylated on the 
9 position of the second sialic acid and a second acetyl 
group on the lactose backbone. Compared to GD3, no 
additional acetyl groups or other differences were de- 45 
tected. This fraction is completely converted to GD3 
by base treatment and appears identical to the 9-0-acetyl 
GD3 identified on melanoma cells by Thurin. It reacts 
with 9-O-acetyl GD3 monoclonal antibodies DU, 
ME31 1 and Jones. Immunologic similarity of this frac- 50 
tion to that on melanoma cells is confirmed by the reac- 
tivity with melanoma cells of anti-9-0 acetyl GD3 anti- 
bodies induced in our patients. A second highly immu- 
nogenic melanoma ganglioside has been identified. 

We have reported previously that patients develop- 55 
ing GM2 antibody after vaccination have delayed mela- 
noma recurrence (12). We have recently initiated a 
randomized study involving larger numbers of patients 
to determine whether the Cy-f BCG-GM2 vaccine 
contributes to this apparent improvement in prognosis, 60 
or whether induction of GM2 antibody is merely a 
prognostic indicator. Expression of individual ganglio- 
sides on different cells in the same biopsy as well as in 
different bi psies varies considerably. Antigenic hetero- 
geneity and the prospect that antibodies against differ- 
ent gangliosides would be synergistic, provide str ng 
motivation f r devel pment of a multivalent melanoma 
vaccine. We show Here that antibody induced in mela- 



65 



noma patients against GM2 and 9-0-acetyl GD3 are 
indeed synergistic, resulting in significant melanoma 
cell death in settings where neither alone were effective. 
Antibodies against GD3 would be expected to be espe- 
cially potent, al ne or in combination with these other 
antibodies, as GD3 expression on melanoma cells is 
generally 10-20-fold greater than that of GM2 or 9-0- 
acetyl GD3. Consequently, we have begun to explore 
approaches for increasing the immunogenicity of GD3. 
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What is claimed is: 

1. A composition for stimulating or enhancing in a 
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3. A composition of claim 2, wherein the adjuvant is 
a microbial adjuvant. 

4. A composition f claim 3, wherein the microbial 
adjuvant comprises Salmonella Minnesota R595. 

5. A cxmirjoshion f claim 3, wherein the microbial 
adjuvant comprises bacillus Calmette-Guerin. 
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6. A composition of claim 1, wherein the effective 
amount of 9-O-acetyl GD3 ganglioside comprises an 
amount between about 50 micrograms and about 300 
micrograms. 

7. A c mposition of claim 1, wherein the 9-O-acetyl 
GD3 ganglioside is purified from a biological source. 

8. A composition of claim 7, wherein the biological 
source is a melanoma cell. 

9. A composition of claim 7, wherein the biological 
source is milk. 

10. A composition of claim 7, wherein the biological 
source is buttermilk. 

11. A composition of claim 1, whick additionally 
comprises purified GM2 ganglioside. 

12. A method for stimulating or enhancing in a sub- 
ject production of antibodies against 9-O-acetyl GD3 
ganglioside comprising administering to the subject an 
effective dose of a composition of claim 1. 

13. A method of claim 12, wherein the 9-O-acetyl 
GD3 ganglioside is bound to a microbial adjuvant. 

14. A method of claim 12, wherein the 9-O-acetyl 
GD3 ganglioside is bound to the microbial adjuvant by 
a hydrophobic bond between the lipid portion of the 
9-O-acetyl GD3 ganglioside and the cell membrane of 
the microbial adjuvant. 



15. A method of claim 1Z wherein the microbial 
adjuvant is Salmonella minnesota R595 or bacillus Cal- 
mette-Guerin. 

16. A method of claim 12, wherein an effective 
5 amount of cyclophosphamide is administered to the 

subject prior to administering the composition. 

17. A method of claim 16, wherein the cyclophospha- 
mide is administered between about 3 days and about 7 
days prior to the administering the composition. 

10 18. A method of claim 16, wherein the effective 
amount of cyclophosphamide is between about 1 
mg/m 2 and about 500 mg/m 2 . 

19. A 9-O-acetyl GD3 ganglioside designated F2 
characterized by the presence of a second acetyl group 

15 and the mass spectra shown in FIGS. 6A, 6B, and 6C. 

20. A 9-O-acetyl GD3 ganglioside designated F3 
characterized by the presence of 2 or more additional 
acetyl groups and recoverable from a mixture of acety- 
lated derivatives of GD3 by a high pressure liquid chro- 

20 matography. 

21. A mixture of the 9-O-acetyl GD3 gangliosides F2 
and F3. 

22. A composition for stimulating or enhancing in a 
subject to whom the composition is administered, pro- 

25 duction of antibodies against 9-O-acetyl GD3 ganglio- 
side comprising an amount of a 9-O-acetyl GD3 gangli- 
oside of any of claims 38, 39 or 40 effective to stimulate 
or enhance antibody production in the subject and a 
pharmaceutical^ acceptable carrier. 

30 * * * * * 
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